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' Introduction

• NONEWINITIATIVES

• MANYSPECIFICACTIVITIESTARGETEDFORCOMPLETION

• CONTINUEDDEVELOPMENTIN INDUSTRY

• • EMPHASISONTECHNOLOGYTRANSFER

• FURTHERGENERICRESEARCHIN HIGHRISKELEMENTS
RECOMMENDED
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Silicon Material Task

• NONEWI.r;tTIATIVES

• MAJORPROGRAMOBJECTIVESACHIEVED

• INDUSTRYDEVELOPMENTOFFBRDEPOSITIONTECHNOLOGY
UNDERWAY

• TECHNOLOGYTRANSFERCOMPLETED

• FURTHERGENERICRESEARCHIN THEPROGRAMNOT
REQUIRED
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Silicon Material Task: Technical Accomplishrr, ents

• COMPb.ErCDDEVELOPMENTOFSill4 PRODUCTIONSECTIONOFSILICONPROCESS
(UNIONCARBIDE-CONTRACTOR) 4,

• COMPLETEDPILOTPLANT(120MTIYEAR)DEMONSTRATIONOFSILANEPROCESS
WHICHINCORPORATESCVDREACTORS(UNIONCARBIDE-CONTRACTOR) !

• DEMONSTRATEDLABORATORYOPERATIONOFSiH4-FBRDEPOSITION

• OPERATIONATVERYHIGHCONCENTRATIONS(INCLUDING100_Sill4) I
FORSHORT-TIMERUNS(JPLIN-HOUSE)

,'!
• OPERATIONSWITH20tl,Sill4 FOREXTENDED-TIMERUNS(UPTO66HRS)

(UNIONCARE,,DE-CONTRACTOR)

• DEMONSTRATEDTECHNICALFEASIBILI'P,"OFDICHLOROSILAN_CVDPROCESS
(HEMLOCKSEMI..... ')UCTOR)

• SHOW[D_'IANTITATIVELYTHEINFLUENCEOFIMPURITIESONLIFL'TIMEtN
SILl_ON(WE_INGHOUSE)

. ,a

Advanced Silicon Sheet Task

• NONEWINITIATWES

• MANYACTIVITIESWILL BEAi"VARIOUSLEVELSOFCOMPL.'ZrlON

• WEBRIBBONDEVELOPMENTATWESTINGHOUSEANDJPL 1
• GENERIC.;STRESS/STRAINANALYSIS

• GROWTHRELATEDDEFECTS/DEVICEEFFICIENCY

• IHDUS_RYFUNDINGOF SHEETDEVELOPMENTHEALTHY '-

e,STRONGTECHNOLOGYTRAN:T,FERWILLCONTINUE

• FURTFERRESEARCHINGENERICRIBBONGROWTH EQUIREP
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Advanced Silicon Sheet Task: Remaining Technical Problems

LINEARGROWTHRATE/AREALTHROUGHPUT

• UNDERSTANDINGAND CONTROLOFSTRESSAND STRAINPHENOMENA
• MEASUREMENTANDUNDERSTANDINGOFHIGHTEMPERATUREMECHANICAL

PROPERTIESOFSILICON
" _ • ._ASUREMENTANDCONTROLOFTEMPERATURESAND HEATFLOWINTHE

HOTZONE
• CHARACTERIZATIONOFSTRESSANDSTRAINRELATEDDEFECTSINTHESILICON
• DEVELOPMENTOFA COMPREHENSIVEINTEGRATEDELASTIC/PLASTICMODELTO
GUIDEHOTZONEENGINEERING

SILICONSHEETQUALITY

• UI_'.)ERSTANDINGTHERELATIONSHIP BETWEENGROWI"H-RE_TEDDEFECTSAND
FAr,RICAF.DDEVICEPROPERTIES(INCONJUNCTIONWITHTHEDEVICEAND

- : /_r, .:;UREMENTS TASK)

i • UNDERSTANDINGTHEIMPORTANCEOFTHESTRUCTURE(ESPECIALLYTHETWINPLANES iL

I IN WEB)ONTHEGROWTHPROCESSAND,ULTIMATELY,DEVICEPERFORMANCE
• INTERFACESTABIL.W/IMPURITYREDISTRIBUTION

; i

Device Research Task t
t

• NONEWINITIATIVES }
• j

" • SPECIFICACTIVITIESTARGETTEDFORCOMPLETION _ "

• MODELDEVELOPMENTTOBECOMPLETED !

, • PROOF-OF-CONCEPTDEMONSTRATIONPHASEDOUT

' • HIGHEFFICIENCYDEVICETECHNOLOGYNOT_,tP'EMENTED
IN INDUSTRY

_ • TECHNOLOGYEXCHANGETHROUGHRESEARCHFORUMS
{

i! • FURTHERRESEARCHSTRONGLYRECOMMENDED• SURFACE/INTERFACELOSSES
I
•_ • BULKLOSSES/SHEETQUALITY

_}_ • MEASUREMENTTECHNIQUES
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Device Research Task: Remaining Problems

BULKLOSS

• BULKRECOMBINATIONIPASSIVATION

• MECHANISMS

• QUALITYOFSILICONSHEET

• GROWTH/PROPERTIESRELATIONSHIPS

SURFACELOSS

• SURFACERECOMBINATION/PASSIVATION

• FUNDAMENTALUNDERSTANDING

• MEASUREMENTS

• PROCESSDEVELOPMENT

MODELING

• VERIFICATIONOFHIGH-EFFICIENCYDEVICEDESIGNSAND
SENSITIVITYANALYSIS

MEASUREMENTS

• MATERIALSANDDEVICEPARAMETERSFORHEAVILYDOPED
FRONTSURFACELAYER

Process Research Arga

!

i • NONEWINITIATIVES
I

I • ACTIVITIESTARGETEDFORCOMPLETION
I

J • EXCIMERLASERPROCESSING

• MODMETALLIZATION

• LIQUIDDOPANT

• DE_'ELOPMENTOFLOW-COSTAPPROACHES
i

• INDUSTRYHASADOPTEDLOW-COSTPROCESSES

• TECHNOLOGYEXCHANGEOFHIGHEFFICIENCYPROCESSES
EMPHASIZED

• GENERICRESEARCHFORHIGHEFFICIENCYDEVICE
PROCESSESRECOMMENDED
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